The term bionanocomposites was introduced several years ago, to define an emerging class of biohybrid materials, resulting from the combination of biopolymers such as polysaccharides, proteins, nucleic acids, etc. with inorganic solids at the nanometric scale [1] and [2]. Such inorganic fraction consists of finely divided solids, spanning from clays to phosphates or carbonates, whose origin can be either natural or synthetic. As in any multiphase material, the most significant challenge in bionanocomposites is to attain materials with superior performance, by the subtle management of the individual properties of its components. Notably, the biocompatible and biodegradable character of biopolymers, alongside with the mechanical and thermal properties of the inorganic counterpart, bridge the gap between functional and structural materials. In one word, it is all about synergy! As will become increasingly clear for the reader throughout the collection of authoritative reviews in this special issue, the relevance of coupling biopolymers with inorganic nanomaterials, through innovative architectures is twofold. First, it contradicts the idea that materials are either eco-friendly or high-performance. Bionanocomposites constitute the demonstration that bioinspired designbehind the synthesis of most bionanocomposites -allows combination of both the green characteristics and enhanced performances. Second, it demonstrates how the properties resulting from these biohybrid materials are of high significance in applications such as food packaging, gas-diffusion barrier, flame retardancy, sensing devices, drug delivery or regenerative medicine.
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Contributions on processing of bionanocomposites, the use of diverse biopolymer sources like PLA and polysaccharides, the different building blocks used as inorganic counterpart, and applications of these biohybrid materials, constitute the backbone of this Special Issue.
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